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ABSTRACT 

PURPOSE: To obtain a transistor which is lessened in an OFF-state current, 

large in electric field effect mobility, and excellent in characteristics 

by a method wherein an amorphous semiconductor formed in the channel region 

of an insulated gate type field effect transistor is specified in fluorine 

content. 

CONSTITUTION: In a process where a silicon layer 102 is formed on an 
insulating amorphous material 101, a very small amount of fluorine is mixed 
into an a-Si film in some cases when it is formed through a plasma CVD 
method. The quantity of fluorine is set to lX10(sup 18)/cm(sup 3) or below. 
Furthermore, a source/drain region 107 where ions are implanted is annealed 
for activation under conditions optimized in correspondence with the 
quantity of fluorine mixed into a-Si so as to enhance a TFT in 
characteristic (especially lessen the OFF-current). 
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(2) 

I (2) 

»fiE«nfc^»fl:«lt©aia^j*C*sv^T. (a) 

li^nil. (b) y-XHH'>a«*'f*> 
ttXftfMtili. (c) -f *>Z£A3*ifcF-/t 

[»#3«4] lMEIMl«fl*3H*t<0»*i*»5xi 
0 » ' / c m' «"FT!&* C £ tT*S»*« 3 £« 

Jgj£anfc¥*<M2E«<BSia:frfcK:fcUT. (a) 
H£Mf$ie. (b) V-XFlz-f 

[»*« 6 j matmisa^m** <oft*m& i^i 

0 " / e m' HTt*5 C tSfttit 5 E« 

[fS?IK>»j|BfcK9I) 
[0 0 0 1] 

[00 0 2] 

[«*©!*«] ^f7X. s^gtofeskttieaitstt*. 
s i oi s?<D«att#a*»±.»c. xtttefe*****?- 

[ooo3] js*p. *a-c**flt*0>tta«3*<'t*n' 
«©«A*<a»t&oTus. «att#an*mjt»c« 

Blh9>^X^ (TFT) *«K£2> 

<h, (i) ^7X7cvDa9T*«i,fc#ai>"j3 

>*8ftttlfcTFT, (2) CVDtSSftrJBefcUfc 
^ISS^'Ja^SSR^WtU/iTFT, (3) «MF»M 



#BB¥4 - 2 8 6 3 6 7 

2 

[0 0 0 4] cn^TFT©5'&*«*>' 

'Ja>*sR?-«tbfcTFT«. jUSfiS'ija^JMS 
S-> 'J 3 >**^*f i Lfc*^<Ctt^TT F T<^«^ 
*«ftaf3&^BtCfi< (*flS->'J3^TFT < 1 
cm*/V -sec). fcttfcfcT FTro^HttHSST 1 

[0 0 0 5] — :S\ U— tffcT— AI?J3j:*JS»H«ia<t 

[o o o 6] (G»t£**ii«m±izs«r«N 

ttfigfci|MSttt5R : F-.i:L'-r\ CVDi£S?T?}£jS;Ofc**Sa 
y'j3>^BMfia (Thin SolidFilss 100 (1983) 
p.227 . JJAP Vol.25 No.2 (1986) P.L121) TMLfc 
**ig£-*8S > 'J 3 >^f&5R^tt 4; Lfcpoly-Si 

US. 

[0 0 0 71 

tt. ft>^i*SftTpo 1 y-S iiiCVDffi 

IAl/»<. TFT»*:7«a&»*»0>*tt5Mb«>IKH 

[0 0 0 8] -e^-C. *fS«?Htt, it>^lp>*^l' 

[0 0 0 9] 

[»H£«iflfc-r5fc«>o*ga ^sk^w*****^ 
i) m»y—bmnnssifS:b^>^^<r>^^>^.)vm 

**{MkBK:*tvc. R*flusa*«s*«p<o**a*u 

X 1 0'»/cm'ElTT?**C££!»«£T*. 

[oo ioi 2) #>K**«ia**»* t #«sav'j=r> 

[0 0 1 1] X. *!8lPI<D*a*#£B©»iS;tr8c 
3) «»r-ha«»J»*h9>^^^O^r>^A« 

^mfr&mo&mismfc&^T. <a) j&K&#aittt 
»±t-> 'j ^ >&£#£-r*#*tta#i**H«j&i*-r 

jfc-r-ais. (c) ^*>aA3nfcK-^>h*stt 
<ofc«6<oTr:— jp*<9 o o*c«i:Oi«v\fflaE-c)«an&c: 
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3 

[0012] 4) «iaa#imga¥3M*«p o#*i*<5x 

1 0 ,T /cm»JaT-C«*Ct«4*»«i:-r-&. 
[0 0 13] 5) ®*y-h£*#*a*K^>S>X*<& 
>*;KB*tf>il>fc< t*>-«a<#Hmsa#siMHc«fc 
»)»«Sn«:i|iS»*il«(D»jS^»Ci5Vi-C» (a) 18 

<*Jl£Jg«-r*XH. (b) V-XHl/OWtt-ft 

>&Ai£TJBsrr-&x@, (O <t>axsntH- 
/t> h*«ttfcT*fcjfr©r:=.-;Pxa*'>Ji< tfc* 

[0 0 14] 6) ME##ilSft*9»fl:^0****<l X 
1 O l »/cin'KT^**Ct«r»*i-r*. 
[0 0 15] 

UT*Bth^>^X* (TFT) *P«T*«iQ-*Wt 
[0 0 16] HlttJ^T, (a) it. tf5X. 53W 

•7cvDSETS«a***ta~6 o o'csittcfiasu 

tyi'^^K fit/i^ T^^>. 'MJ 

^*-*£ina.#x L-r»r3<©*«-hic y 3 > 
«*sij* 1 0 OA- 2 0 o oAmm.m&rt>m<z>J3&it i 

y?X?CVDttTa-S 
K+eSAU smftftiOpo ly-SlR. Stf-f 
OT^SS*l»^:S-a-. TFTttt (»c^-7««<o**> 

«» ^XTCVDSTMLfca-S i &BMBJS&fi'9~ 

tt&H. LPCVD86TPO 1 y-S i tfiflR 

T*^ai^», ^XTCVDSBWra-S i *ricilU 

a-Si«Kttpoly-SI ftl^—if— 7=— /MS 
TlSadEft S 1* UT fc*»W»±*SS-C* 

»lt, ^X^CVDHTJa-SiSSfSU l" — if— 

(0 0 1 71 (b) it, tt^U3>»102*Rk«ia«lC 

«fcoiiaa*s-tt-*«ia>'U 3>mo3«»i*u. 

atsisf**. w. xa (b) fflasfflixatia 
(c) ©y-h«ft:xa&»ttUTfT*?*&«*#»* 



(3) «M?4-286367 

(3) 4 

»«icA^->»££-r*. »«i3a*fttt. xa (a) » 

[0018) (1) ssaac^a- 1 5 ot:aj»cDtt 
KweaT^BiL^anii. R*tc£s<z>*ft&$&#a 
i->U3>l:^:5J)<. 2 0 0-3 0 oraa-caRUfc 

vDKisap ? jTBa£K«co#aK^«j3>acjB-or= 
-jusrfTa. ««ffliauE*t«^*an5"j3>«ttJi?— 9 

SfaMftStu K^«<o%9&**<l$ll:£n&. anas 

a*«3 0 ox:jK-h*«a*C'<. 4oo~5oo"ca« 

a*3 o or:5lt«-cftoT^aMlSK:J:«K0lMHI:«!>tt 

[0 0 19] «V*T . aB-<OT=— ^SrfT^. Kl^Bfc 

Btia« , r»j«sn&#aR->'J3>ai»±5 s or;-6 5 
0 *ca*<ottttw«iaroi»«va«st»3m~ 2 0 *roa« 

— 2 <i ma±<©*ea<o^iisa>' u 3 vwRsn*. 

«» JB— ©7- — JU&tKJB— 0>7— ->tfeW^©T= 

i9i«T-5ci:t>»s. ii>ft<<i:*>3 0 orajKoaa-c 
»2 o*c/»-5 o"c/»j:ofeav»#aa* dot 

[0 0 2 0] (2) IRJIfllC«ll5 0t;~3 0 0 , Cg« 

-eisfliufciitt. jiiirrott«-c»«Lfc*a>i->«J3> 

55ot-6so x:mat<z>mstkm&w*m~ 2 0 »ms 
acfT^t. **<oBUM&«iaffiA«<azo. isattsi 

- 2 m maa<o*«ts©*ita-> u a >*t»jasan*. 

s 5 o'c-e 5 o*c*-e0miB5Sftttt. (i) 
#&ntiic^ft< £t>3o o*ca±<oaa-ctt2 oc/ 

59 «oa*t/t>. 
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[0 0 2 11 (3) *«SflE*<3 0 0 < C£jt8*.-5<hBI't» 
©***tt3 6»::»^-r'6*<. 5 5 0t:~6 5 OTCS* 

[0 0 2 2] HI (c) 14. S*«g»>'U3>Sl03«- 

|MS^t:J;oTttfi:L. y- Mg#»i04«rjgfi6-r-& 
ia-rr*-s. y- HSMtaJKtt iooot~i2oot 
a«T?*«. #«a->u3>«i03tt. is (b> -cea 

) £j»fflffl-eia««fts-t*-fc*^ra:* -eoisftft:^ 

14. 4 OX-8 S XSflE tiB- -1 ** lx=bS5<&^. -tcD^. 

&£-*sa ^ u 3 >»*Mi6ft:i£-c«{fc-r i o 
o o t~ 120 o "ceBE a>j<5a*-rjgp»i9)tci&»i;:»a 

T-St. 6 0X~1 SXS*a-3-C^-5*«fS'ft<S««> 

fr-aJfc. a«E<0<»:C-5**ftB*W»t4?8e»d»-Cf4*«'» 
a*. #aat«i»fc*^f4. (l) *^S{kes«-r:^R<o 

aMM**<M&L »ia«stta*i*«*sfa*s-r*. 

[0 0 2 3] (2) »ia-IRBtft:j8S l t'C:ififf-r-57fe«S 
[0 0 2 4] (3) fHaSfc^TBlfKUSakX^*** 

to o 2 5] 3F<z>6ftH*«M.sn-s. ^;i-e. 

C©«6HH€iftTaf8iUT> 1 0 001C~12 

sa^H^wwr s^t-c. rasas' u 3 >jB<otsatt 
[0026] *&>m:&t?£a4S£££&a&&3&#, 
— Mtftaao (i) 

y-Mftftisa (t») *-ear5£«>#saflre#fii,T 

01C/»~5 0 , C/»SaE (S*L<«41 0*C/&> <k 

0 «v^*«. y- h*<haoisafl;*3W«<a* i> <» 
»aj**a«s o 9ia»fch^>s>:*$' 

a*SO^iStt#:*#H3W>SI**. aft** 

— mK»*«iotaufca. w«©aae <t.> 



4) »M¥4-286367 

(4) 6 

* *T?#a-r*>^£ (jut. fi£#x£^et) *>* 

■3. «. T»tL-Cf4. 5 5 0"C- 1 0 0 Ot:gft0>nj 

atssuv*. &\z. ^n-fex^raweistsiattoisjji 

*PiSl[S-S*-«"C. 7 0 0t:~9 5 0"CSflEWIB3&«»»C 

2*1^. r.ro«fi»Xifctt. 3B4H (a) d^UfcS? 
aswciae-r, teo>#a^ssic*^T:%>*»T»-s. 

*««©#aia«**«wc2 o«c/«— 5 ox:/»mm 

jo cot««-i4. &<z>mm&tfii o o o*c~i 2 

0 o*cs«icinsftsnfc^tcas*»cifxufc*&-c 
^>s?**#t£©*{fc»4B: tA/fa^nJt^o 

[0 0 2 7] (2) mjEroa* (T.) nr )i<v-c 

•> 'J 3 >»102&H«Efcft f£ itX&m&is >J 3 >»103* 

«?Bfcu. «v>t. Bfjeroy- h«<ta« (t»> *-e« 
a«-csaj36*&'h3< lt. »a-r-s^ttt>*?»T?* 
•s. &tz* asE»«9 0 o-c~i 0 0 ox.nat=&mz.tzm 
«-c»4»sa«*i o*c/a-~2 ot:/»«fco/h«< u 

TT»4#aa«*2 0t/»-5 0'C/»J:O**< 

[0 0 2 81 C<0»)iC»a^ail4. ^7X7CVDSt 
»fi)EUfc«JClS^r. CVDi*. EBUIttt. 

MBEffi. XA'/ ^ffit?-C*aH>'y3>feKf4««S 

a->U3>«:«Bii,fc»# j e». «*&av-'.J3>*>K*4 
Evmrnm* mbebs. *Atv*j£qraeia»» s 

i, Ar. B, P. He. Ne. Kr. H^<©7C#*-f 

5» t>iT%a*Lt. assies ^ u 3 > t> u < «*«a x 
ij 3 >m&5*±*> u < »4-«s#a*<irr s*<7>^ffi-r 

Jg«Ufc«dH'bW5a"C»«. as -de 

et» <aj^. ffl«ifi*i*-e*»aw*-»a^'j3>*» ( 

[0 0 2 9] Bl <d) 14, y-h««105*»JS«. 
V-X • K W>««106=fey-h««105*T^^K:U 
T. -f*>flEAffi (H-X10. 5 — 5X 1 0»* cm* 1 

s«. ioaas 20-iooke vaat) ft»«ra 

*LPCVDft9TPi!. feKttNfiOpo ly-S 
i « <0*m-CJgl*». Nc hTFT^SBii-iU'-^ Ml 
1T?«1.». -f*>ftXtt (K-XM0. 5-5X10" 
cm-'SK, »aiS 2 0 ~ 1 0 0 k e VBJt) 
y— N««*TX^tCLTV— * • Fl/'f^m^* 
T*. *^M«TI4P!-S«-fclCP3 i r>*.«' (P 
C h) TFTRtfN?t>*A (Nch) TFTjS*®j£ 

sntcMos fflro^iiif*:*^ *»*-r**^*« t u 

-C*0, PchTFT«)8»*^KT;lV», B <* 
SO a» ^©PS'FWtt^-f^^ttAUfca^ P <U» 
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7 

^OTNST«»*i£AU. Nc hTFTSJ&Jfc-rsajfi 
CO 0 3 0] 19 1 (e) »*. P chTFT<Og»SUi? 

NchTF TCOV-X • J* U-f >«*107£»|£-r£»I 
[0 0 3 1] Bl (f) 12. »mtfe»SU08£C VD 

BWC6 0 0'C~1 1 0 0r«aE<Z>7n-.fc;&fTtV St 
l»T. a«ffl|ft»IRK:u>^^ h^C109*BlHt. All? 

-eE*tiio*«ME-r-sieT**. 

•SNtaiRfcO. Witt*. 6 0 0*Ct*MU 16P$0!~-7 
OttWlflEffl/Z — AJ»B!*»U' 9 0 CCTBIWIBJ 

- 1 6P*me«<DT^— /u9m$*-r*. x. 100 o 

<CTfi 1 5*}— 3 0«-S«©7' =-^H*5r*. 
I*, W^eoa-S I q»KiigAU&F*fc:j£:i;-C. Stt-fK 
7=-;i-*ftSMft:TSCfc)J«> TFTWftOfllJ: 

[0 0 3 2] *a*K*^K¥3MttS»e&«iS:5teT?f£ 



(5) &BR74-28 636 7 

(5) * 

MUViBiiis 1 5 0~2 0 0 cra2/V • s e cTffc 
0. +»^>t«$ft5po ly-S i TFT*« 

10 0 3 3J«^T\ a-S 1 l:iBAUfc»*ii«TFT 
77X7CVDS-C8-Si^ltn». JK* 

:=.>y*:C f« +o*#x 

SfcRtftcQ a - S i ««*» tc£«©*»atHA 

TFTxSft©p.o 1 y-S I ft:2x I O^/cm 1 

poly-SitC»J|ll*5X10"/cm l 

«*a> k-/*> hosier u-c 

[0 0 3 4] 
[SI] 
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(6) 
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[0 0 3 51 *lttft>*M«RW-^ • 
>M««Atpo 1 y-S I«««)?Wi4TFT©t 

>*ATFT (y-hft6tfni, Y— hilOttm) * 
«V>. OV. HW >«EE 5VT?»*. p 

oly-StRtxDFia, a-SittilllWPCVD 

K©Bttft:T=:— e** (1 0 0 0*0 20 



ifr, 9 0 0*C 1. 5. 1 6 0 0"C 16, 7 0 

* t. p o I y - S I ««»>KH¥fiETa**«* 1X10 

«»/cm»etT»-WAn«. 3?acD3j-7*ai*^r*p 

o 1 y-S I TFT£fe«-C£*C S. 
»3)C**5 x 1 O'Vcm'gSKTCMSi. fttt 

50 X 1 0" ASflt »TC«I*5 C «ca* ^. 
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11 

trivial, iooot2o »m<r>it9itmm^ma>7 =- 

1 X l O^/cnVSKErFtC-r*.!:. 2X1 

IB07r-;i.T?#e.n4. 
[0 0 3 6] «1>T. ^9X-VCVDjS€«»Ci:0» Bt 

0, fi)£Sfl)i"J- =.>y*CF« + Oj#X*JBI>>T?t 

JK««D a - S i R«t»»:£.*<0#*a<jBA L> T F T?5fifi 
»<0 poly-SI ti:2x l 0 1 ■ / c m' «flE£U:«0 

lcft2*T*C£rttT?#*. (1) S^CDf J-^></ 

o. *Bc#*L,fc->y 3>«£»arr*. (2) 
>K*i»*-r*. hf mm) *T?«ii*ufc«-& 

tt. 2 5 0^~3 0 0r«i*£U:<£>iflfln?3 0##»S 2 
«HS*'C-i'U »eHF£Bt3:-r*. (3) 

aawsratti o«-a»s mrasflM*a*u<. 3 

0#«_LjJt**K::fr3»T**. (6) a«IC«*LTV>5 
(HF?) £. J*it«>ltt«JSfc L- 

T» 2 5 013-3 S 0 < C8S6«.fc<©fi«-C3 0#~ 2J* 
WIS*Tzi-;i,-r-5. (6) 

"C» ■tfO#*M& 1 x 1 (P'/cm*, 5X10"/ 

cm', ixi o^/cm'aaEenFtarewfcffisi-r-s 

[0 0 3 7] £t±j£^fc«k-5IC» poly-Sl>fO* 
*i*K»t5IfP. po 1 y-S ITFT«*71 

«■ itr * y?& % * 7 <r> <&m k wja-c » -s 1 *> 
p?a»2:fc^fc. c ettflsm 

poly-SlTFTO*7t»tt 



< 7 > 4#BB¥4- 2 8 6 3 6 7 

*B8»tt&tt«-rs^«. H L"f >«ifi»«>p oly- 

a* 12. ■woaasfc-f *>-f >^«©igtt<t 

7=-;^J|«H >SHig»<Opo I y-S tJKOttatt 
£3*UfflH#<*S<!:ltt«L>-0>*. Bl (d) . 01 

(e) CTUfclHT-f *>i£A£fTfc HI 

(f) tc^Lfc.XS-CSttftT'— -;V*frfrV>. TOM 

-f >9Mt©p o 1 y-S lRO^<tfe-»tt. -f* 

a^suf?^po 1 y-s utrs. > fttfrimoB 

ttftSfrfcS. -e-aRL po 1 y-S lBt*p&»XfttfiF 

«4nf. 1* w >mam<n P oiy-si a»co«eaft 

•5. tiT. poly-SitO*ti*«2X10"/ 
cm', lxifl'Vcm', 5xi0"/cm«. IX 

TWffi^fc. 26****2 X l 0««/cm». 

IxiO'Vcm'. 5xi0"/cm'. 1X10"/ 

lO'Vcm', 5. axiO'Vcm'. 3. 2X10 
l '/cm». 8. 5 x l 0'»/cm J tv»^lt**»sn 
fc. «. Z0>V>-7)\,e>&&{t7=.—)l'tkmil 0 0 0 

xiO'Vcm^TTftSCt^IiK, lxio 
"/cm 1 eiTT?** £ ICS * L ^. 
[0 0 3 8] *»Wtt» H1©?I18«IC5«L&TF 

[0 0 3 9] 

««A»(S<v »M0>^^po 1 y-S i TFTStt 

««K«>aEa^/^^sa-p»siMe<o«*a'r 
so ioi — ieatt#£9ctm 
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102 ->'J n>S 

103 *feffiy'J3>i 

104 — y-MMUi 

105 y-h«a 



(8) 

(8) 



106, 107 

108 

109 

110 ••• 



... y— ^ - 

mm 



^91^4-2 8 6 3 6 7 




—446— 



